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GINDIN, A. 


See eee tee seen met ereneen 


( Power 
Concrete operations in building the Bratsk Hydroelectric 
Station, Na stroi. Ros. no.3:5-8 D '60, (MIRA 14:6) 


1, Glavnyy inzh, stroitel'stva Bratskoy gidroelektrostantsii. 
(Bratsk Hydroelectric Power Station--Concrete construction) 
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GINDIN, Aton M oh; AZARKH, M., otv. red.; BOROZDIN, B.y red. 
iad-va; FOCODIN, Yas, red.isd-vay TELEGINA, T., tedlfim. red. 


(How the Bolsheviks nationalised private banks; facts and 
documents on the post-October days in Petrograd ]}Kak bo}'sheviki 
natsionalisirovali chastnye banki; fakty 1 dokumemty poale- 
oktiabr'skikh duel v Petrograde. Predisl. I.I.Mintsa. Moskva, 
Gosfinindat, 1962, 141 p. (MIRA 16:2) 
' (Lendngrad--Banks and banking) 
(Leningrad—Revolution, 1917-1921) 
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USSR Afedicine ~ Blood Circulation Mar 1947 
Hyperimmunized Plaem 


“The Volume of Circulating Blood in Hyperimmnized 
Plas Donors (Serum Horaes)," A P Gindin, 3 pp 


"Bynl Ekspex Biol I Med," Vol XXIT1, No 3 (Summary ) 


Circulation in horses 4s increased by 13. Increase 


in amount. of blood is conditioned by the increase in 
the amount of plasm. 
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 WOBR/Modoine - Amplotdoets Jul/Aug 48 
Modigine + Liver 


"Problem of Localization of Intercellular Amyloids," | 
biol, 3 3/4 pp 

"Arkhiv Patologii" Yol X, No 4 

Reports observations an horges, with tvo sketches 
Concludes that prolonged hyperimmmization of horses 


with gangrenous, tetanic, diphtheric, and other 
antigens results in amyloidosis of the liver 


A. P. Gindin, Path Lab, Cen Inst Epidemiol and Micros 
| 
| 
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WLP FOR SLASH TRIN” Sop 


yo, ZaVe shchiy; KRONTOVSKaYa, M.K., 
saveduyns Hines » V.D., profeasor, direktor, 


professor, 


Study of peritoneal Tickettsfoais in connection with the effect of 


and block upon the morphologic reaction of the organism, 
1 imman, no.9:12-16 § '53, 


splenectomy 
Zhur.mikrobiol. epid, 
(MERA 6:11) 


1. Sypnotifosnyy otdel Institute epidemiologii 4 mikrobiolo 
akademika N.¥,Gamalei Akademii medited 


FF. Gama 


+ Institut opidemiologii 4 aikrobiologii im.pochetnogo akademika 
N.F.Gamalet Akademii meditsinskikh nauk SSSR (for Timakoy ), 


(Par itoneum--Diseases ) (Rickettsia) (Spleen--Surgery ) 
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GINDIN, A.P,; FORSETER, Kh. 


at teal 


Pathogenesis of atypical forms of infec 


ticus processes following 
antibiotic therapy; 


experiments with Breslau infections in mice. 


Thur.mikrobiol.epid.d immun, no.5:73-76 My '55, (MIRA 8:7) 


1, In otdela infektstonnoy patologif 1 eksperimental' noy terapii 
(zav.-prof. Kh.Kh.Planel'yes) 4 patogistologicheskoy lahoratorli 


(sav.-prof. A.P.Qindin) Inetituta epidemiologii 1 mikrobtologii 
imeni N.¥.Ganalei AMN 888R (dir.-prof. G.V.Vygodchikov). 


(SALMONELLA INFECTIONS, experimental, 


breslau, eff. of chlorotetracycl ine) 
(CHLORTRTRACYCLING, effects, 


on exper. Salmonella breslau infect.) 
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— A.P.; YATSIMIRSKAYA-KROMNOVSKAY A, M.K.; ZHIV, B.V.; SALAGOVA, 


Pathomorphology of local reactions to the inoculation of the 
typhus vaccine following sedimentation, Zhur.mikrobio.epid. 
1 immun, no,7:69-71 J1 '55, (MLRA 8:10) 


1, Is Instituta epidemiologii i mikrobiolo 
Gamalei AMN SSSR dir, opae ay Welk aera: 
(TYPHUS, immunology, 
vaccine, local reactions) 
(VACCINES AND VACCI NATIONS, 
typhus vaccine, local reactions) 
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Card 1/1 Pub. 17-18/22 


Author : Kalitina, T. A. and *Gincin, A. P. 


Seren pees rete eR ee 


Title > Morpholczical character cf twlarenia skin react‘on 
Perlfodical : Byul. eksp. biol. { med. 8, 06-68, Aus 1955 


Authors studied reaction to tularin (allergen used in diagnosing tula- 
remia) using skin biopsies from 21 immune and 3 non-imoune guinea pigs. 
Non-sensitized (non-immune) animals showed only a slight skin reaction; 
in immune aninals, the reaction was prolonged and more severe. Histo- 
morphological and histo-pathological findings, effects on the orzans 
and other tissues are described. Authors conclude that reaction fol- 
lowing administration of the vaccine strain or of tularin vas less 
malignant than the reaction from the virwlent strain. 7 references, 
7 USSR, 3 since 19h0. 


Institution : Tulavemia Laboratory (Head: Prof N. Gq. Olsuf'yev) and Patho histologi- 
cal Lab (*Head) Inst of Epidemiology and Microbiology imeni N. F. 
Gamaleva (Dir. Active Mex Acad Med Sci USSR Prof G. V. Vyzodchikov) 
Acac Med Sei USSR, Moscow 


Submitted : 18 Jan 1955 
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"Concerning the Pathogenesis of Atypicol Forms of Infectious Processes 
" Proceeding of Inst. Epidem 


Arising After Treatment With Antibiotics. 
Microbiol im. Gameleys 1954-56, 


Laboratory of Microbiology, Timkov, V. D.. professor, Active Menber, 


Academy of Medical Sciences USSR, head, Inst. Epidem and Microbiol.im, 
Gumeleye AMS USSR 


SO: Sum 1186, 11 Jan 57. 
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"Morphologicel Characteristics of the Cutaneous Tuloremia Reaction" 
(Note: Kelitino, T. A., has been associated also with the Tuloremta 
Ioboratory.] Proceedings of Inst. Epidem ond Microbiol in. Gem leyo 
1954.56. 


Laboratory of Microbiology, Timkov, V. D., professor, Active Member , 
Acadeny of Medical Sciences USSR, head, Inst. Epidem and Microbiol in. 
Gamsleya AMS USSR. 


50; Sum 1186, 11 Jan 57. 
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USSR/Human and Animal Thysiology ~ (Normal and Pathological), 


Abs Jour 
Author 


Inst 
Title 


Orig..Pub 


Abstract 


Card 1/2 PRE VIA ed Pat 


Blood. Blood Diseases, 
Ref 2hur - Biol., No ll, 1958, 50742 


Gindin, A.P., Ogiyanko, N.M., Lyutikova, 0.G., 
Statkevich, L.A, 


The Sidcrocytes of the Peripheral Blood in Viral Ancmia. 


Byul. experim. biol. i neditsiny, 1956, 42, No 9, 20-21. 


Sytlerocytes (which are macrocytes containing hemosiderin) 
were not found in the blood of 30 normally kept healthy 
horses, nor were they found in the blood of another 26 
healthy horses (producers of therapeutic sera), who were 
tested after they had given the usual blood donation. In 
the mijority of the cases, siderocytes were found in the 
blood of horses suffering from infectious anemia, a fact 
which proves that a disturbance of Fe metabolism exists. 
The appearance of hemosiderin containing erythrocytes 


t 

ue t : _ eo 7 
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Ribonucleic acid in cells of verinheral blood [with aunnary in 
English], Biul, eksp.biol, 1 med, 46 no.8362-64 Ag '58 (MIRA 11:10) 


1. Is Institute epidemiologii 4 mikrobiologii imeni N.F+ Gomaled 


(dir. prof. S.N. Muromtsev) AMN SSSR, Moskva.Predstavlem deystvitel! nym 
chlenom AMN SSSR G.V, Vygodchikovyn. . 


(NUCIRIC ACID, in blood 
in calls of peripheral blood of horses (Rus)) 
(BLOOD CRLIS, metab. 
ribonucleic acid in cells of peripheral blood of horses 
(Rus)) 
BLOOD CELLS, metab, 
ribonucleic acid in cells of peripheral blood of 
horses (Rus) ) 
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GINDIN, AsP,; OGIYENKO, ¥.M. 


Iymphocytic ribonucleic acid in the peripheral blood during intense 
putitoxic imminogenesis. Zhur mikrobiol,epid. 1 immn,. 30 no,2:94-98 


F '59. (MIRA 12:3) 


1. Is Institute epidemiologii 1 mikrobiologii imeni Gamalei AMN SSSR, 
(RIBONUCLEIC ACID, in blood, 
ocytes, during immunogenesis (Rus)) 
(VACCINES AND VACCINATION, 


aye acid in lymphocytes during immnogenesis 
8 
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MUROMTSEV, S, H,[deceased}; GINDIN, A, P,; ANOSOV, I, Ya,; MAYOROVA, 
G. F.; DORODIYUK, WN, A, 


Morphological characteristics of the reaction of the body to 
inhalation immunization with bacterial antigens. Report No, 1: 
Morphological characteristics of pulmonary reactions to inhala- 
tion revaccination with diphtheria antitoxin and whooping 
cough vaccine, Zhur, mikrobiol., epid, 1 immun, 22 no.8:7-12 
Ag 61, (MIRA 15:7) 


1, Iz Instituta epidemiologii 1 mikroblologii imeni Gamalei 
AMN SSSR, 


(DIPHTHERIA) (WHOOPING CoUGH) (LUNGS) 
(IMMUNITY) 
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GINDIN, A,P,; OGIYENKO, N.M.; USHAKOVA, A.V, 


Ribonucleic acid in the blood lymphocytes in adrenaline 
lymphocytosis. Biul, eksp. biol. 1 med. 54 n0.9;62-64 
S, "62, (MIRA 17:9) 


1, Iu Instituta epidemiologii { mikrobiologii imend N.F. 
Gamalei (dir.-~ prof. P.A. Vershilova) AMN SSSR, Moskva, 
Predstavleno deystvitel'nym chlenom AMN SOSR. GV. 
Vyzodahikovym, 
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GINDIN, A,P.3 OCTYENKO, NAM. 


Ribonucleic acid in the blood Lymp 
ynphocytes of rabbits, 
Tsitologija 4 noe62689—691 N-D'62 (MIRA 17:3) 


le Patonorfologicheskaya laboratoriya Instituta 4 
: ya Insti epideniolor 
1 mikrobiologii AMN SSSR, Moskva, acs ie 
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GINDIN, A.P.; ANOSOV, [.Yn.j MAYOROVA, C.F. 


Histopathology and histochemistry of the reaction of 
lymphold organs to inhalation immunization with pertusala 
vaccine. Zhur. mikrobiol., epid. 1 immn, 40 no.3°45-49 
Mr 163, (MIRA 17:2) 


1, Iz Instituta epidemiologii! 1 mikrobiologii imani Gamalei 
AMN SSSR. 
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8/133/63/000/004/005/o11 ) fg» 
AO tas eS 


! 
i 
» Golovanenko, 8, A, Bykov, A, ‘ 


4uTuoRs: Moandroy, L. V. 
t 


A., Myagkov, A, P., i 
Korotkevich, B, M., Boriaoy, ALN, Koasovekty, 
Seemeeneeett Be Mey 


L. D., Oindin, A.Sh, 
{ nA eee 
SITLE: Experinental rolling of bimetal sheets 


' PERIODICAL: stal', no, 4, 1963, 393 = 346 


TEXT: Testa wore carried out at the Chelyabinskty metallurgioheskiy zavod 
(Chelyabinak Metallurgical Plant) with the Participation of N, p, 
Nikitin, 8. A, Zuyev, V. P, 


Pantlovich, N. v, Zerohaninov, ¥, y,  ' 
. Shturts, V. A. Ustimenko, ¥. y. Atlant 'yev, ° 


. metal sheet production, Symmetric (4 
(3+layer, 


Mployed with » 
: diameter niokel wire, whi thereupon applied to the shee 
; Verization, Prior to this ‘ 
A xi 


- -' 5110016-1 
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8/133/63/000/004/005/011 
A054 /A126 


Experimental rolling of bimetal shoeta 


in 20 minutes. The new method proved more advantageous than the conventional 
one: it required less time and no piokling. The pulverizing apparatus is simple, 
inexpensive and easily adjustable to automation. After coating the bimetal 
sheets were welded air-tight on tho perimeter and the end surfaces. The rolling 
tests were made on a 2,300-mm stand at Chelyabinsk by the standard method. The : 
welding seams provented warping and lamination of the bimetal sheets. The tight- . 
ness and the atrength of the seams depended on the surface quality of the stain- | 
less and carbon steels composing the sheet and on the assembly and welding of the 
sheet layers. The deformation of the various layers in rolling waa not uniform. 
This deviation in deformation was characterized by an experimental coefficient ‘ | 
that in onse of 4 - 10 mm thiok shoets depended in the firat place on the metal 
grade of the coating layer, but was independent of the total reduction in the 

' Anvestigated range of deformations. Por sheets of Cr.300/st.3ep + ¥ 18 HioT/ 

' KnIGNOT grades the average coefficient value was 0.94 = 0.96, for sheets of 

. St.3ep + 1X 13/1Kh13 steel grades: 1.03 = 1,05. There are & figures and 1 table. ! 


ASSOCIATION: TaNIIChM, Chelyabinakty NIIM (Chelyabinsk NIIM, Chaz) 


; Cand 2/2 
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GLADKOVSKIY, V.A.; GINDIN, A.Sh.; KOSSOVSKIY, L.D.; POPOV, N.P. 


Evaluation of the magnitude of residual stresses in surface 
layers of a back-up roll. Zav, lab, 29 no.9:1128-1129 '63, 

(MIRA 17:1) 
1. Permskiy politekhnicheskiy institut, 
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IZRAILEVICH, Mole GINDIN, B.Ya.; LAZDAIN, E.Ye. 


Soot conveyors for rubber tire plants. Biul. tekh.—ekon. 
inform. Gos. nauch.ise]. inst. nauch, i tekh. inform. 17 no.2: 
U-1? '44, (MIRA 17:6) 
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B. Ya, 


covled 
inst. 
TRA 1921) 


Trtroductng a small closed scraper conveyor wit. a 
issl 


bottom, Biul. tekh.-ekon. inform. Gos. nauch.-issl. 
nauch, i tekh. inform. 18 no. 12256-58 D '65 (M 
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GINDIN, DA. ; 
Medical olectric humidity meters. Med.prom. 15 na915§-69 3 ‘él. 
MIRA14:9) 


1, Mediko-instrumental'nyy savod "Krasnogvardeyets". 
(WATiH IN THE BODY) (PHYSIOLOGICAL APPARATUS) 
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5/582/61/000/005/005/0"2 
p222/D306 


AUTHOK: Gindin, D. Ge (Moscow) 


On the control of chemical reactions 
+ Problemy kibernetiki, no.» 5, Moscow, 1901, 47-103 


pex?t: This paper is 4 ene ral discussion of some ideas that may 

be relevant to the automation of processes in the elemisal in- 
dustry. The basic ideas of this paper were reported and discussed 
at a seminer at the Vsesoyuenyy institut aviatsionnykh materialov 
(All-Union Institute of Aviation Materials) in 1946, under the lea- 
dership of Ya. I. Frenkel’, now corresponding member of the Aca- 
demy of Sciences USSR. The author argues that there is a need tec 
estavlish a branch within cybernerics to deal with the specific 
problems arising in chemistry. The main purpose of "ohemical cy-~ 
pernetics" would be to construct devices for the automatic control 
af chemical processes, using sensing elements and information pre~ 
ressing units. At present, however, the most important problem is 
the algorithmisation of chemicul processes, 1.e. the COME ETUCHNCT 


Card 1/3 


ELEASE: Thursday, September 26, 2002 CIA-RDP86- 
APPROVED FOR RELEASE: Thursday, ‘September 26, ‘2002 SAE TaRDGUE Le TONLE A? 


CIA-RDP86-00513R000515110016-1" 


§/582/61/000/005/005/012 
Qn the control of chemical «eo D222/D306 


of logical schemes for the kinetic, technological and other prc+ 
perties, and the construction of "chemical" algorithms. Two kinda 
of factors are distinguished that can influence the course of the 
proc eRHES? Internal (those which originate in the physico-chemical 
properties of the reacting substances), and external (those ori-: 
ginating in the environment of the reaction, i.e. temperature; 
etc.). The author concentrates on the internal factcrs. It is sug- 
gested that the dispergion of results, observed even with seeming- 
ly rigorously controlled uniform conditions. is due te the fact 
that the experimental specimens have a kind of individual nature 
due to the complexity of their physico-chemicai structure. Small 
fluctuations in these properties can give rise to either a conver- 
gent or divergent tendency in the results. Exumples of processes 
where guch an individual nature of specimens 2s found are the cor~- 
rosion of metals, electrechemistry, chemical kinetics, semiconduc- 
tore, atrength of materials, and so on. There are 8 references: 

2 Joviet-blec and @ non-Soviet-bioc. The references to the Eng:isn- 
language publicaticns read as follows: N. Wiener. Cyvernetice, 
1958, We Re Ashby, Introduction to Cybernetic®. 1953, es 


Cera 2/3 
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GINDIN, ).Yee, inth. 


Increasing the speed and reliability of feed mecnanisns, 
Mekh, 1 avtom, proizv, 19 no, 10:13-15 0 '45, (“IA 18:12) 
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GAPCELNKO, P., invalid Otecheatvenncy voyny (g. Kiyev)c Gin . 
invalid Otechestvennoy voyny (g. Kiyev); AMS oat weeney erg 
Ctechestvennoy voyny (g. Kiyev); KOLODOCHKA, 3., invaiid 


Otechestvennoy voyny (g. Kiyev):; KHOVANSKIY, A., invalid 
Otecheatvennoy voyny (g. Kiyev). 


Rving order into the organization of motor wheelchair repair. 
Prom, koop, no.6:24 Je ‘57, (MLRA 10:7} 
(Ortnopedic apparatus) 
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between Od and 1M at. “4. the hiphet yield ot 
polymer aver RV, nie ah crced when %. bet rere 
ta tea eas ot the T vse gta ree bog gee abe 
viehh ws abteredd chen fut aba uns 


Kachaniom of the nimullaneous polymarisation of 
betadane with vieyl ayanite and t-methylring! 
eyanide under the antren of henreyt pernatde ' was MO 
teeta, SO Neate ned Memernne eb Phe the huhet 
Che 2 EE I Dt i thea Un mittent ae iw, 
AON ARATE esti ot batadiene with vad pesostle deetea ce an the poatyrmet 0 Geter attire 
tyannde ot Lavetha bh yan ex nmede cued Ber ail tere ase, but polvieens tien contin alter has 


The cemeentertion af tea oad 


Jeterute were preped an ontiegen, heated. ant isonet. Manomien distilled (ram potviner and meved 
dititted an high vaetenes ee Uhre eletetl tren 
teedue whieh os the polymer wae amaly set: foe 
miltigen and active «gen. Wath sanyd eyaneds 
the rate af polymer formation detec. a the rate 
af batadhene tncreaces at GO During ont expen 
Ineut sateed formation war altest can dtuent fer sonal 
teitadione perentage etd incteaves with tine at 
latge percentage, Rate of polyenes formation in 
creases with temperature. The rate 1s proportional 
fo the square rent uf the %, of honed perevile 


with tt again polyinense. at some tate a La lore, 
hat sefation and repreenpitatean ab the pelvince 
removes its catalybe activity, In the but udiene 
sangl cyanide polyiner 67°. of vinvl cyanide 1s 
Present an one nitele group between tee tatadene 
group. tn the ather polymer the J methyl! vinst 
cyanide group ty ts similar position. 
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ft: 
Aug 50 


"winning in Bismuth," I. A. Gindin, V. I. Start- 
@ev, Physicotech Inst, Acad Sci Ukrainian SSR 


ete 
T R 


Describes process of formation and propagation of 

p twinned layers in monocrystallic bismuth under _ 
action of concentrated loads. Observeg similarity 
of twinning processes in metallic ang ionic mono- 
crystals. Shows presence of two yield peints in 
twinning of bismuth monocrystals. Studies influence 


Ty 


6 


, 
At 


CIA- RDP86-00513RO00523+ 1601; 


169734 
to : 
SUSER/Metals - Bismuth (Contd). Aug 50 
Hor annealing upon state of twinned layers. Show ret- 

rogressive twinning occurs in bismuth. Submitted 


) Feb 50. 
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Atet sournals Referat Zhur ~ Fizika, No 12, 1956, 34862 


Author: Garber, R. T., Gindin, I. A., Kogan, V. S., Lazarev, B. G. 
“.. aeenee 


Institution: Noss 
Title: Inveatigatsn of Plastic Properties of Beryllium Monocrystals 
Criginal Perficdical: Fiz. metallov 1 metallovedeniye, 1955, 1, No 3, 529-537 


Abstract: transition cf the Be monocrystal into a fully-twinned state is related to 
the process of mechanical twinning in the (102) plane, and is particularly easy te ef- 
fest at 400° and above. In addition to the principal system of twins along (102), one 
observes &lso twins in the (101) and (103) planes. The mechanism of slipping of Be 
depends substantially on the temperature and orientation of the specimen. In same 
apecimens, bast slipping is observed even at -196°. The plasticity of Be, which in- 
creases monctonically with temperature, reaches a maximum at 400° (5 = 26%) and di- 
minishes somewhat at 600°, and increases again at 800°. The mechanical character- 
istics of the plasticity of monocrystals of beryllium are determined, and their de- 
pendence on temperature. The yield point when slipping along the (100) and (101) 
planes diminishes by approximately 4 times when heated from 200 to 800°. 
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SUBJECT ussr / PHYSICS carp 1 / 2 pa - 1479 
AUTHOR GARBER,R.1-, GINUDIN, I-A, KOGAN, V.S-, LAZAREY,5.S- 
« T12Le The Recrystalliszation of Metals at Low Temperatures. 
PERIODICAL Dokl. hkad. Nauk, 110, fasc.1, 64-66 (1956) 

Issued: 11 / 1956 reviewed: 11 / 1956 


This work deals with the direct observation of the microstructure of technical 
iron (0, 03; c) and nickel deformed at the temperature of Liquid nitrogen. The 
exyumination of iron anda nickel makes it possible to explain the influense exet~ 
cised by the principal forns of plastic deformation, namely of twineformution(?) 
ard creeping on the creation of inhomogeneities of the crystal lattice caused Ly 
jeformation and on the occasion of processes of recrystal lization which are due 
to these inhomogeneities. Fine- and rough-grained gamples with 25-30 and 100 
~ 200 pw diameter were examined. Deformation was brought about either by rolling 
or by pressing & hardened ball through an immobile thin-walled tube in jiguid 
nitrogen. The degree of deformation Was between 5 and 14%. The X-ray structure 
analysis was carried out: &) in the initial state, b) immediately after the de- 
formation in i ithout heating up to room temperatures, co) after 

a 10 to 12 hours’ stay per rature. investiga~ 
tion a metallographical invoatigation of t 

In the case of the iron and nickel aeformed in liquid nitroge 

refined by recrystallization after heating up to a9°, A microphotogr 

structure is attached. ‘hile the ball is pressed through the tube (in liquid 
nitrogen) 3 defornation structure is produced in the sample which is destroyed 
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by subsequent heating up to room temperature. A similar structural change is 
found in iron ganples wfter rolling in liquid nitrogen. but in this case the 
degree of refinement is higher than on the occasion of pregcl.g the vall 
through the tube. The degree of refinement in iron and nickel after treatment 
at low tenperatures followed by heating to 20° depends on the size of grain of 
the initial structure as well ag on the degree of deformation. Foz the pre- 
duction of microdistortions the initial stsces of deformation are ef import- 
ance at low tenperatures, of which occasion the work performed by exterior 
forces goes over nearly entirely into the latent deformation energy. On the 
oczasion of deformation (beginning with an jo deformation) as a result of 
pressing 4 ball through a tube micropores are produced, & pTOCess which may ve 
ronnected with mechanical twin formation. In all the cases of recrystallization 
at low temperatures investigated on this occasion, deformation Was prought 
about by the formation of creeping stripes either in a pure forn (nickel) or 
;n connection with twin formation (iron). 


INSTITUTION : physical-Technical Institute of the Academy of Science in the 
USSR. 
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AgTHORS: Gindin, I. j., and Kogan, v, 5. 
PITLE: Sate of the surface layer of 8 single zinc eryetal after 
grinding and annealing. (Sostoyaniye pover knnostnoro sloya 
monokristalla ¢ginka posie ghlifovki i obzhins/- 


PERIODICAL: Fizika Metallov 4 Metallovedentye 1957, Vol.2, No.2, 
pp. 326-350 (USSR) 


ABSTRACT: In eurlier work 
thet work nardening : aiffusion 
processes which then may bd nsive even at room 
teuperature. It was, therefore, dered of interest to 

machine such imens and make : ures of these 

under condition rat these process are either 

ly elim at st art Lably reduced. 
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nitrogen 
grinding, 
after wannealing" at tenperature and & 
200 C. Conparison re of tne surface Laz 
jmens 4 -196°0 wit: chose ground < 
Gare ie temper sure lucidation of the influence of 
the mechani 2 he processes faking place 
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State of the surface layer of a single wine crystal after «rinding 
and annealing. 
in the speciaer durin: grinding. Ag a result of anne alin 
of the specimens, certain details were adetectes in the 
state of the Lattice of the surface l:yer of the epecinens 
after grinding which were not detected in previous 
experinents, during, which the specimens were ork, hordened 
and subsequently investigated at room besperature without 
any heat treatment. It was found thet the surface layer 
of the monocrystal preaks up into fine grains which are 
disorientated more strongly in specinens for which the 
york hardening was effected at the liquid nitrogen 
temperature. The annealing does not re-establish the 
mnonocrystal nature in the surface layer and leads to 
recrystallization with grain growth toviards the depth of 
the monocrystal. Under the recrystallized sone there is 
2 layer in which the monocrystal consists of plocks with 
orientations approaching the initial orientation and the 
depth of these layers increases with the annealing 
temperature « In crystals deforned at the temperature of 
jiquid nitrogen and annealed at 200 C, the non-distorted 
monocrystal was detected only after etching to a depth .of 
Card 2/3 300). In erystals deformed at room tenperature and 
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126-2-19/35 
State of the surface layer of a single zinc erystal after grinding 
‘and annealing, 
subsequently annealed, the depth of the distorted zones 
was greater still, X-ray patterns and micro-photographs 
are included. 
There are 4 figures and 7 references, 5 of which are 
Slavic. 


SUBMITTED: April 16, 1956 (Initially), December 18, 1656 (after 
revision), 


ASSOCIATION: Physico-Technical Institute Ac. Sc. Ukrainian SSR. 


(Fiziko-Tekhnicheskiy Institut AN USSR). 


AVAILABLE: Library of Congress. 
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"Fractioning and Sintering of Microblocks during the Plastical 
Deformation of Crystals." 


Peper presented at the Conf. on Mechanical Properties of Non-Metallic Solids, 
Leningrad, USSR, 19-26 May 58, 


Physical-Technical Institute of the Ukrainian Academy of Sciences, Kharkov. 
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. AUTHORS : Gindin, I. A-, Khotkevich, V- I. and Starodubov, Ya. D. 


TITLE: Investigation of the Plastic properties of Aluminium at Low 
. Pemperatures (Issledovaniye plasticheskikh svoystv 
alyuminiya pri niskikh temperaturakh) 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 7, Nr 5, PP 7194-000 
( USSR ) XG 


ABSTRACT: Pure aluainiun (99 .994% Al) and technical aluminium con- 

taining w to 1% impurities (si, Mn, Fe) were used for 

the investigation. The specimens were in the shape of 
plates of 20D X mm wor king 
length, widening at the ends in the 
testing machine. After grinding all specimens 
were annealed in vacuum for one hour a The average 
linear grain size in pure aluminium was 
in technical a Deformation was 


carried out in a vertical-type g mechanical 
work. 


Tensile tes 77, 20, 4% 2.06 and 


1.4°K. In this appa possible to carry out 
tensile and compression testa in liquid hydrogen as well as 
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Sov /126—— —7- 525/25 
- Investigation of the Plastic Properties of Aluminium at Low Temperatures: 
in liquid helivm at 4.2°K and belew. A temperature of 
lesa than 42°K was obtained by evacuating helium. The 
layout of the apparatus 4s shown in Fig.l. A study of the 
macro- actured specimens has 


shown that th mation of aluminium 
changes fundamenta ture from 20 ~ 


4.2°K and belew. Fig. e of an 
aluminium specimen (99 994%), fractured at Fig-d 


shows the microstructure of a similar specimen fractured 
at 4.2°K. of aluminium 
d 4,2°K 


specimens 
drical 


(b) is shown. 

specimens of technically pure & 

(annealed at 300°C for one hour, grain size 0- 
shown for various temperatures. In Fig.6 load-extension 
eurves for flat pure aluminium specimens of 2.9 X 2.9 mm 
section (annealed at 300°C for one hour, grain size Le-1.5 
mn) are shown for various Fig.7 shows load- 
extension curves for specimens of technically pure aluminium 
at 429K after various preliminary treatments. In Fig-8 

a micre-interference picture of the polished surface of a 
pure aluminium specimen, deformed at 149K, is shown. 
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. Investigation of the Plastic Properties of Aluminium at Low Temperatures 


Fig.9 is a photomicrograph of the polished surface of a pure 
aluminium specimen defermed at 1.4°K. The deflection of a 
acratch at the boundary of large blocks is visible. Fig.10 
shows the deflection of interference lines at the boundary 
of large blocks of a pure aluminium specimen deformed at 
1.45. In Fig.11 the dependence of the mechanical properties 
of aluminium on temperature in the range 1.4 to 293°K is 
shown. The authors arrive at the following conclusions: 

1, it has been found that a sharp difference exists in the 
macro~ and microscopic nature of plastic deformations of 
specimens of pure aluminium if the temperature at which they 
are strained is changed from 20 to 4.2°K and below. A 
lowering in the temperature of testing leads to an intensifi- 
cation of the inhomogeneity of plastic deformation; i.e. 

to the formation of large blocks the sizes of which exceed 
those of the average metal grain. 

2, The plastic deformation of aluminium at 4.2°K and below 
is characterized by an unstable flow which is expressed the 
more clearly, the lower the testing temperature. Preliminary 
cold working of the specimens intensified the interrupted 
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Investigation of the Plastic Properties ot’ Aluminium at Low Temperatures 


nature of flew. 

3, At 4.2°K and belew the formation of mechanical twins 

4s observed in aluminium. It is possible that the instability 
of plastic flow is associated with the formation of mechanical 
twins. 

4, he mechanical preperties of aluminium in the temperature 
range 77-1.4°K have been determined. It has been found 

that the true strength of specimens of pure and technical 
aluminium tested to fracture at 4.2°K are close to one 


another. The ultimate tensile stress a is practically 
independent of temperature. The residual elongation has 
a maximum in the range 20 to 4.2°K. 
There are ll figures and 9 references, of which 6 are Soviet 
and 3 English. 

ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskiy institut AN USSR 
(Khar'kev Physico-Technical Institute AS Vir. SSR ) 


SUBMITTED: March 12, 1958 
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* AUTHORS: —Gindin, I. A.) Lazarev, B. G., S0V/56-35~3--46/61 
Starodubov, Ya. D., Khotkevich, V. I. 


TITLE: The Low-Temperature Polymorphism of Metals 
(Nizkotemperaturnyy polimorfizm metallov) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Yol 35, Nr 3, pp 802 ~ 804 (USSR) 


ABSTRACT: In the present paper (unlike the practice adopted by several 
earlier papers dealing with the same subject) the method of 
mechanical tests is used, in which the compression diagrem 
of lithium, sodium, cesium, bismuth, and beryllium samples 
with subsequent heating are investigated. Also the varia- 
tions of volume in inverse transformation are recorded. 

These tests were carried out on a one~ton machine with a 

rigid dynamometer, which is suited for carrying out measure- 
ments at helium temperatures. The velocity of deformation 

was oonstant and amounted to 0,03 mm/sec. A graph gives a 
typical diagram of the deformation in the coordinates "stress - 
absolute compression" for lithium. At 77°K this is the 
melting curve with consolidation of the shape at high degrees 
of deformation. There are no singular points indicating a 
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The Low-Temperature Polymorphism of Metals gov /56-35-3-46/61 


transformation. If the deformation temperature drops to 

50K and less (down to 1,4°K), a characteristic discontinuity 
ig observed on the curve with a sharp decrease of resistivity 
against deformation. The most direct proof of the polymor- 
phous transformation in the tests discussed are the variations 
of volume in inverse transition while the deformed sampie is 
being heated. Similar curves were obtained also for sodium. 
In the case of cesium no polymorphous transformation is 
observed on the deformation diagram even at 14K Neverthe- 
less, the shape of the curve of heating allows us to cone.ude 
that, to a small extent, such a transformation actual vy axists. 
This behavior of the three alkali metals is apparently ocn- 
nected with the reduction of characteristic temperatu.s snd 
leads to the conclusion that polymorphism exists in tia 
entire group of alkali metals. The discontinuity of stress 
in the compression diagram is observed also in the case of 
beryllium at temperatures of 4,2°K and less: All this seens 
to indicate an extensive occurrence of low-temperature poly- 
morphism, which is observed in the case of tin, sodiun, 
lithium, cesium, bismuth, and beryllium. There are 2 figures 
and 6 references, 4 of which are Soviet. 
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ASSOCIATION:  Fiziko-tekniocheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-fechnical Institute of the Academy of Sciences, 
Ukrainskaya SSR) 
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GINDIN, Tele} STARODUBOY, Ya.D, 
Low temperature plastic breakdown of large-grain iron. eb 
tela 1 no.12:1794-1800 D '59. (MIRA 13:5 


1. Mriko-tekhnicheskiy institut AN USSR, Khar'kov. 
(Iron--Metallography) 
(Deformations (Mechanics )) 
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Tharmal hardening of twinned layers of iron crystals. Fiz.tver. 
tela 1 no,12:1801-1805 D '59. (MIRA 13:5) 


1, Fisiko-tekhnicheskiy institut AN USSR, Khar'kov. 
(Iron--Heat treatment) 
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sov/12b-3-1- 18/25 
AUTHORS: Garber, R. I-. Gindin, I. A., Kovalev, Al. and Shubin, Yu. V- 


OE 


\ 
TITLE: A eeusy of the Plastic Properties of Nonocrystals of 


y Beryllium. Il. 
PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr il, 
pp 130-159 (USSR) 


ABSTRACT: In the present paper slip processes in monocrystals of 
beryllium which have not been submitted to preliminary 
twinning have been studied and the relationship between 
slip and fracture of beryllium in the white temperature 
range has becn established. Specimens were made from 
monocrystals of a beryilium block grown by slow cooling 
of the melt in vacuum, The purity of the original 
material was 99.7%. Cutting of the block was carried 
out by an electro- inding machine. 
The worked layer W 
with an aqueous so 
specimens had the shape of 
3.5 x 4.0 x 7.0 mn. All prism facet 
side faces (3.5 x 7.90 mn — type-a face and - 
type-b face) were polished. From the Lauegrams it was uw 
Card 1/5 evident that the crystals were undistorted. The experi- 
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Study of the Plastic Properties of Monocrystals of Beryllium, II. 


Card 2/5 


ments were carried out under conditions of compressive 
deformation on A special press (Ref 6) ata constant 
deformation rate (0.03 mm/sec) at temperatures of -253, 
196, 20, 400, 600 and 800°C. The specimens were 
orientated in such a way that the basal plane (0001) made 
an angle of KS + 1.5° wath the axis of the compressive 
forces (Fig 1). The side face of the specimen was 
parallel with the crystallographic plane of the primary 
prism (1100) and subsequently also parallel to the primary 
diagonal 1120} . The metallographic and X-ray methods 
used for the studies have been described earlier by Garber 
et al. (Refs 1,7). Indexing of the exposed elements of 
plasticity and fracture was carried out according to the 
traces of deformed bands and cracks on previously polished 
specimen faces. The results were plotted on 4 standard 
stereagra phic projection of the basis plane of the crystal. 
An X-ray analysis method was used for the orientation of 
specimens and for the supplementary control of elements 
of slip and fracture. The structure of the pands of basal 
slip was studied also electronmicroscopically- In Fig 2 
traces of slip occurring in monocrystals of beryllium at 
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various temperatures are shown schematically. Photo- 
micrographs of the surface of specimen faces after 
compression at 20°C are shown in Fig 3a and b and the 
micro-interference picture of the relief of these 
surfaces in Fig 36 and 2. The slip bands have been 
resolved electronmicroscopically as slip packets. At 
-~196 and +20°C the thickness of the packet is the same, 
namely 0.1-0.3 » (Fig 4), The magnitude of slip can be 
estimated from the displacement of a scratch intersecting 
the trace of the slip band in a type-b face (Fig 5). 

In Fig 6 compression curves for monocrystals of 
beryllium (curves for various slip temperatures along 
the abscissae axis) are shown. 1 mm along the abscissae 
axis corresponds to 60 p deformation; 1 mm along the 
ordinate ax1s corresponds to a load of 18 kg. Fig 7 
shows the temperature dependence of the mechanical 
characteristics of monocrystals of beryllium: oO, - yield 
stress 1m compression, 0, - UTS in compression, 6 - total 
residual compression, 5 - residual compression 
prior ta the appearance of the first slip bands. Fig 8 
shows the prismatic slip in monocrystals of beryllium: a 


Card 3/5 


a - slip trace in a type-a face. Compression at 20°C by 
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1.2%, X 10 000; b - trapeze-like slip trace in a type-a 
face. Compression at hoo’C by 1.5%, X 432. Fig 9 shows 
photomicrographs of cross-sectional microcracks formed as 
a result of non-uniformity of shift in the slip along the 
slip bands. Fig 10 shows slip traces of a polygonized 
monocrystal of beryllium. The slip planes are wavy? 
polygonization blocks can be seen, The treatment 
consisted in compression by 0.6% at 20°C. annealing at 
800°C for 3 hours, followed by repeated compression by 
0.8% at 20°C, X 8000 The table on p 137 shows the 
crystallographic elements of slip, twinning and fracture 
and the temperature region in which they occur. Fig ll 

is a standard stereographic projection of the basal plane 
(0001) of a monocrystal of beryllium, The orientation 
of monocrystals of beryllium is shown in Fig 12, The 
authors arrived at the following conclusions: 

1, The essential aspect of plastic deformation of 
beryllium in a wide temperature range (-196° to +800°C) 
is slip along the base (0001) in the direction {11209} . 
The slap in beryllium differs fundamentally from that in 
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other hexagonal crystals, Beryllium has a large number 
of different crystallographic twinning systems, 
Mechanical twinning is not responsible for the great 
brittleness of beryllium. Re-forming of twins within 

an entire crystal leads to an increased plasticity and 
strength of the crystal in subsequent slip. An 
unevenness in movement along basal slip planes has been 
observed, This causes the formation of microcracks 
along prism and secondary pyramidal planes. Thus the 
brittleness of beryllium is associated with a large 
number of cleavage planes which are exposed particularly 
strongly because of the non-uniformity of slip at low 
temperatures. 

There are 12 figures, 1 table and 13 references, 8 of 
which are Soviet and 5 English. yO 
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The Slipping of Beryllium Single Crystals at Low Temperatures II 
ae monokristallov berilliya pri nizkikh temperatura’’: 
III 

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 

Vol 36, Nr 2, pp 376-384 (USSR) 


This paper is a continuation of parts I and II (Refs 1, 2), in 
which the authors had investigated slipping along the basis 
plane (0001) of technically pure berylliun single crystals 
(99.7%) at various temperatures. The investigations deseribed 
here were carried out with purer Be single crystals (99.98%) 
at 77 and 20°K. Further, slipping on (0C01) under the influence 
of a deforming force forming an angle of 45° with the plane 
(0001) was investigated. The direction of displacement in the 
case of basic slipping was parallel to the leteral face of the 
investigated crystal - the diagonal of first order [1120] ° 
Deformation was brought about by morns of a machine which was 
especially constructed for operation at low temperatures 

(Refs 3, 4); the rate of deformation was 0.02 mm/sec. 

The character of slipping was found to be highly dependent on 
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the stage of deformation, In the case of weak deformations, 
there is no immediate slipping along the strips, and 
displacement occurs in a thin layer resting against the strips. 
Thus, the part of the crystal between two strips is displaced 
as a whole. Residual stress causes elastic displacement of the 
opposite sign in the crystal layers resting against the strips. 
In the case of strong pressure slipping takes place along the 
atrip, and strong relative displacement occurs. The formation of 
a saw-shaped profile of the crystal face is characteristic of 
this stage; this may, according to reference 8, be looked upon 
as a result of twinning on planes with large indices in the 

case of basic slipping. The discontinuity of displacement is 
explained as being due to the existence of impurities. 
Purification of the beryllium contributed towards rendering the 
course of displacement along each strip more continuous, which 
leads to a higher degree of plasticity. At 77°K the formation of 
whole packets of strips can be observed, which is very clearly 
shown by figure 7. The method of building up the face profile of 
deformed crystals makes it possible to deternine the basic 
dimensions of the fine structure of the elementary slipping 
gtrips and of the packets. The twist noticeable between the 
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strips oan, in the first stage, be considered to be due to 
residual stress; this twist, which increases with deformation, 
must necessarily be explained in the advanced stage, when it 
attainge 39, as a result of twinning. In conclusion, the authors 
thank I. M. Fishman for constructing and producing the replicas 
and for making electron-microscopical recordings. There are 

9 figures, 1 table, and 13 references, 10 of which are Soviet. 
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AUTHORS : Gindin, I. A+» Starodubov, Ya. D. 
Spee ITER es 


TITLE: Slippage Along the Boundaries of Twins During Direct and 
Reciprocal Twinning of Iron 


PERIODICAL: Fizika tverdoge tela, 1960, fol. 2, No. 6) PP 1070 - 1081 


TEXT: The present paper describes some peculiarities of deformation occur- 
ring in direct and reciprocal twinning of iron on the boundaries of these 
twins. It was the aim of the authors to find the cause of the aifferent be- - 
navior of the interfaces under static load. Preceding papers (Refs. 1 and 2 
have shown that the twin layer became thicker, and that one interface of 

the twin layer renained {mmobile, while the other was shifted. For their 
study , the authors used iron (degree of purity: 99.99% grain diameter: 

> . 2.5 mm) which was annealed for five hours at 800° after polishing the 
boundary faces A multistage deformation at the temperatures of liquid nitro- 
gen was carried out on the samples with room-temperature heating in between. 
It was thus possilbe to observe the appearance and disappearance of the twin 
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double layer, 48 well as its boundary shift with increasing load. The deforss~ 
tion to be reached per deformation step was chosen from 0.1-0.5%. Changes 
were opserved by the microinterferometric method with a microscope of the 
type MUU-4 (Mi1-4) and by variations arising in the etched lines. Experi- 
ments established that the lines suffer a break on compression and are 
displaced on 4 boundary plane. This displacement was likewise observed on 
the break of the interference stripes on one Boundary. The displacement, 
however, did not increase with further increasing load. If the displacement 
was missing in the {nitial de i (it could not be observed on 
all identical boundary layers of a twin sys 4t did no more arise on 
any further intensification of the deformation. It is concluded therefore 
that the slippage along the plane (112) must take place before the twin 
formation, i. @- while the lattice changes over to the twin formation. An 
"accomodation region” often forms besides the displacement on the slip 
plane, Still, one phenomenon does not necessarily entail the other. Slip- 
Bag o.curs in the direction \411], which coincides with the direction of 
Ajartacement in the twin formation. The twin layers again disappear with 
load having an inverse sign (so-called mutual twin formation). The critical 
atccsg for the reciprocal twin ferms*ior 7° aonowhat hipher than that of 
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the direct twin formation. A table offers data on the twin formation for 
direct and reciprocal twins. Various explanations for the formation and 
removal of twins are discussed. The authors finally thank R. I. Garber and 
B. G. Lazarev for their discussions. There are 9 figures, 1 table, and 7 
references: 5 Soviet. 1 German, 1 Britikh 
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AUTHORS: Garber, R; I., Gindin, 1. As, Polyakov, L. K. 
TITLE: © Dispersion and Re-establishment of Contacts Between Micro- 


plocks During Plastic Deformation 
PERIODICAL Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1089 - 1095 


TEXT: The low strength of solid bodies after deformation is ascribed +o 
dislocations, fractures, and microcracks and the resulting concentration 

of strains which attain the value: of theoretical strength in microregions. 
Furthermore, the formation, splittings and disorientation of microblocks are 
observable. The concentration of strains may be regarded a8 4n increase in 
latent energy which is due to the extension of the inner surface prought 
about by disorientation. The surface energy of the liberated parts of the 
plock surfaces would pass over {nto latent energy. The block dimensions 
themselves have & specific value for every material. According +0 B. M. Ro- 
vinskiy and L. Me Rybakova (Ref. 7), this value constitutes a mean value of 
aplit and restored blocks. In this connection, the saturation of the latent 
deformation energy corresponds %o the stabilization of the mean block 
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dimensions. The surface energy is determined by formula.y = t 3 (1), 


where a = v/; y denotes the volume of the block, 1 its length, B = s/1°, 
§ is the surface, is the material density, Q is the latent energy of 
plastic deformation on saturation referred to the sample mass, and 0 is 

the mean surface tension. As an example, y has the value 0.5 for copper, 
i.e., on plastic deformation of copper 4 considerable part of the block 
surfaces is without contact with the neighboring blocks. It is then consi- 
dered that a part of the latent deformation energies must be alse ascribed 
to other causes, such as lattice defects, dislocations, and residual «atres- 
ses, The latter are determined in metals roentgenographically, and do not 
amount to more than 2 % of Q, Atomic dispersion and imperfections, de-~ 
termined from the change of resistivity as a result of plastic deformation. 
correspond to only 5 % of the latent energy Q. Thus,alsost:the entire iatent 
energy of the plastic deformation was found to be present as the energy of 
the free block surfaces. The process of contact re-establishment was studied 
on pressed and high-vacuum heated copper disks, on the change of the flow 
vel-rity of hydrogen through iron tubes, which were deformed at the temper:- 
atures of liquid nitrogen, and finally, on the change, caused by era 
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in light dispersion intensity of deformed rock salt samples. The setups 
used for the investigation are shown in Figs. 1 - 5, and respective re- 
sults in Figs. 6 - 9, The studies revealed that the activation energy cof 
contact formation in copper decreases with rising pressure, i.e. the said 
formation proceeds very quickly at a certain pressure and also at low 
temperatures, In the case of iron, a recrystallization occurs under the 
given conditions, which, however, does not necessarily give rise to corn- 
tacts. It is concluded therefrom that at a certain deformation stage there 
is a firm interlinkage between the various contact faces of the blocks 
besides dispersion and disorientation. There are 9 figures and 15 refer~ 
ences: 10 Soviet, 3 English, 1 Japanese, 1 American. 
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TITLE: — Low-temperature Recrystallization of Copper 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp- 1096 - 1098 


TEXT: The authors of the present article studied the recrystallization of 
copper which was first deformed at the temperatures of liquid hydrogen and 
nitrogen, and was then subjected to recrystallization at room temperature. 
Tubular copper samples (diameter: 1.5 mm} wall thickness: 0.45 mm) were 


used. The samples were first annealed at 800°C for 8 houra (at 10. torr). 
Special care was devoted to the perfect cleanliness of the inner wall cf 
the tube. The sample was deformed in vacuo at 20 and 4.2°K perpendicular *¢ 
the tube axis until the inner walls touched, and further, until the plastic 
deformation 9 = 23 %, The sample was then heated at low-pressure, and kept 
av room temperature for 10 - 15 hours. Recrystallization was observed cn & 
cut -° the cross section of the tubes after deep etching, by using 4 netal- 
lographical microscope of the type MMM~6 (MIM-6) (Figs. 1 and 2). Small 
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bridges of reorystallization grains were observed along the contact planes, 
With dropping deformation temperature the number of outgrowing grains in- 
creased. The experiments shcwed that copper deformed at low temperatures 

is well recryustallizable already at room temperature, and that the idea of 
temperature threshold of recrystallization is a preliminary one, i.e., when 
constructing the recrystallization diagram it is necessary to consider the 
temperature at which the plaatic deformation is activated. There are 2 
figures and 6 Soviet references. 
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AUTHOR: Gindin, I.A. 


TITLE: On the Effect of Preliminary Straining at 300°K on the 
Mechanical Properties of Technical Iron at 77°K 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3» 
pp 447-455 (USSR) 


ABSTRACT: According to the theory of dislocations, brittleness of 
the body-centred cubic metals is due to blocking of 
dislocations on dissolved impurities (Cottrell' atmosphere) 
or other obstructions. If this is true, it should be 
possitle to lower the critical temperature of low- 
temperature brittleness by preliminary deformation in the 
temperature range in which the metal is ductile, followed 
by cooling through the temperature range within which 
blocking of dislocations takes place. The object of the 
investigation described in the present paper was to check 
this hypothesis by studying the low-temperature mechanical 
properties of technical iron, containing 0.03% C, 
pre-strained at room temperature. The experimental 
tensile test pieces (1.5 x 3.0 mm cross-section, 

Card 1/8 10 mm gauge) were prepared from a central portion of a YY 
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forging. In order to completely remove the cold-worked 
surface layer, the test pieces were etched and 
electrolytically polished, after which they were vacuum 
annealed at 300 C for 4 h. In the course of the investigatio 
the microstructure, grain size, character of deformation 
and distribution of the slip bands near the fracture of the 
test piece were studied. The treatment, illustrated in 

Fig 1, to which the test pieces were subjected comprised 
three stages: (a) preliminary straining within the 

elastic range (up to a stress 6,9) or preliminary plastic 
deformation (up to elongation 69) at room temperature 
(300°K), at a low (v) = 0.4 micron/sec) strain rate; 

(b) slow cooling (approximately 5°/min) of the test pieces 
under the load applied originally (ie with og, or by 
maintained constant) to the liquid nitrogen temperature 
(77°K); straining the test piece to fracture at 77°K, at 
the normal strain rate of Vo = 30 micron/sec. In all 

12 specimens were investigated; the degree of preliminar 


Card 2/8 elastic or plastic straining to which each specimen had 
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been subjected is shown on a strain/stress diagram 
reproduced in Fig 2; numbers given by the points on 

this diagram denote the number of a given test piece, 
while the position of each point shows the magnitude of 
stress , and elongation 6, attained in preliminary 
straining, The numerical values are tabulated on p 449 
under the following headings: number of the test piece; 
stress applied in the elastic range (09, kg/mm2); 

degree of plastic deformation (89, %). The results of 
the tensile tests at 77°K are reproduced in Fig 3, 

showing the automatically recorded strain/stress diagrams, 
curves a to z relating to specimens, subjected to 
preliminary straining, given by the following data: 

a ~- not subjected to preliminary straining; 

b - 69 = 7.1 kg/mm2; v - 0, = 8.7 kg/mm2; 

E ~ 0g = 15.8 kg/mm?; d - op = 19.5 kg/mm?; 

€ - dg = 19.9 kg/mm?; zh - oo = 21 kg/mm2; z - 65 = 1%; 
(the load and strain are represented in these diagrams in 
the scale 1 mm = 18 kg and 1 mm = 45 microns respectively). 
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The relationship between the ductility of the test 

pieces at 77 °K and the degree of pre-straining at 300°K 

is illustrated in Fig 4, where elongation (6, %) and 
reduction of area (y, %) are plotted against o, (kg/mm?) 
on the left-hand side diagram and against 65 (%) on the 
right-hand side diagram; the experimental. points denoted 
by open circles relate to 5, crosses relate to ‘ 

and the triangle indicates 6 of test piece Nr 1, which 
had not been subjected to preliminary straining; numbers 
ascribed to each point denote the number of the test 
piece. Fig 5 shows how the yield point Ogs kg/mm2, 

(open circles) and the true tensile strength op, kg/mm* 
(full circles) at 77°K varied with the degree of pre- 
straining at 300°K, given in terms of Oo (left-hand graph) 
or 65 (right-hand graph), the triangle indicating the true 
tensile strength of test piece Nr l. A characteristic 
feature of test pieces which, at 77°K, failed ina 

ductile manner (test pieces Nr 2 to 6) was twin formation 
and the appearance of slip bands. It was revealed by 
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metallographic examination of test pieces tested at 

77°K that the slip bands were formed already in the 
elastic range long before the yield point was reached. 

The microstructure of a test piece, pre-strained at 300°K 
under go = 8.9 kg/mm2 and tested to fracture at 77°K, 

is illustrated in Fig 6 (x 100) showing (a) twins and 

slip bands at the point of fracture and (b) density of 
twins at a distance of 1.5 mm from the point of fracture. 
The variation of density of twins across the length of the 
test piece is illustrated in Fig 7, where Ng/N (%) is 
plotted against the distance (mm) from the point of 
fracture, curves 1 and 2 relating to specimens which 

have failed in the brittle and ductile manner respectively; 
Ng is the total number of grains in the portion of the 
test piece dx = 0.25 mm long and 3 mm wide and N_ is the 
number of grains with twins in that portion. The 
relationship between the intensity of twin formation I, % 
(calculated from the formula given at the bottom of p 448 
as Eq (2) ) and the magnitude of stress og applied ee 
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during preliminary straining, is illustrated by the 
graphs reproduced in Fig 8 where the number ascribed to 
each point denotes the number of the test piece. 
Regarding the slip bands, they are straight when formed 
in the initia. stages of the formation and curved in the 
heavily deformed material. Fig 9 (x 166) shows the 
straight and curved slip bands in specimen Nr 3, deformed 
at 77 K to 6 = 4%. Curved slip bands in the region of 
local deformation in specimen Nr 3, deformed at 77°K to 
& = 8% are shown in Fig 10 (x 360). Finally, Fig 11 
shows the local deformation near the grain boundaries 
and broadening of the grain boundaries, revealed by 
micro-interference meter in test piece Nr 7, pre-strained 
at 300°K under a stress equal to the yield point. 
Several conclusions were reached. (1) Technical iron 
subjected to preliminary straining in the elastic range 
at 300°K and then cooled under load to 77°K, undergoes a 
transition from brittle to ductile condition; this 

Card 6/8 transition is accompanied by an increase in the true ra 
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tensile strength, as compared with the brittle strength 

of technical iron, (2) Technical iron, pre-strained 

under optimum conditions (a5 2 9 kg/mm2) is 

characterized by elongation = 10.5%, reduction of 

area = 23% and tensile strength 20% higher than that of 

untreated material, (3) The transition of technical 

iron from brittle to ductile condition is due to special 

conditions of generation of elementary displacements 

brought about by high temperature straining at low rates 

of strain and cooling under load; these conditions are 

favourable for the formation of arrays of dislocations 

on various defects and for breaking these arrays without 

destroying the continuity of the metal. (4) Technical 

iron, pre-strained at 300°K, begins to deform plastically 

at 77°K under a stress lower than the yield point. 

(5) Brittle fracture of technical iron is not caused by 

twinning, since it has been found that maximum ductility 

corresponded to maximum intensity of the twin formation. , 
Card 7/8 (6) The critical temperature of cold brittleness of ye 
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technical iron is not lowered by pre-straining at 300°K. 
There are 11 figures, 1 table and 12 references, § of 
which are Soviet and 4 English, 


ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskiy institut AN USSR 
(Kharkov Institute of Physics and Technology AS UkrSSR) 


SUBMITTED: July 15, 1959 4 
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Characteristics of the mechanical properties of lithium connected 
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AUTHORS ¢ Garver, Re Le» Gindin, Ie 4: 3006/3017 
eae a 
TITLE: The Physics of the strength of CF stal podies } 


1 
PERIODICAL: Uspekhi fizicheskikh nauk, 4960, Vol 70, ¥r 1, PP 57-110 (USSR) 


ABSTRACT : Although modern engineering makes ever {noreasing demands on 
the strength of materials there exists n° modern physioal 
theory of strength. The present paper gives & survey on 
up-to-date physical concepts on the strength of orystalline 
podies, the reasons for the low atrength of the real materiales 
and the most important possibdilites of raising them. Part 1 deals 
with the microsoopic theory of strength, especially with the 
i t 


By more accurate investigations other authors obtained & still 

theoretical value of G/30 ghnich is much higher than that measur~ 

ed in single metal orystals: The reasons for this discrepancy 

are vriefly discussed. Part 2 deals with the gtructural defects 
of a real crystal and gives & short survey: Part 3 deals 

Card 1/3 somewhat more in detail with the influences of the icrocracks 
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(Pp, A. Rebinder, Ya. 1, Frenkel’, B. Ya. Pines, A. F. Ioffe, 

8S. N. Zhurkov, 4. Y. Stepanov; experiments and their resulta 
are mentioned), Part 4 reports on the scale effect and the 
strength of the thregd-like orystals (A. P. Alekaandrov, 8. ¥. 
Zhurkov - statistical theory, R. I. Garber - experiments with 
Oaloite oryatale; figures 3-9 show different characteristics 
of atrength, also Bartenoy and Chepkov are mentioned). Part 5 
Gives a short survey on the statistioal theory by N. N. Daviden- 
kov, Ya. I, Frenkel' and T. 4. Kontorova, and part 6 deals 

with the origin of oracke in the orystal nucleus (theory by 

A. VY. Stepanov and ite verifioation by N. N, Davidenkov, Ye. M. 
Shevandin, and M. Y, Klasaen-Neklyudova; experiments and their 
results obtained by 8. 0. Teobkallo, Stepanov, S. N. Zhurkov, 

T. P, Sanfirova et al), Part 7 presents the theoretioal and 
experinental inveatigation Tesulte of dislocations and miocro- 
oracke (Ye. D. Shohukin and V. I. Likhtman). Part 8 investigates 
the influence of the surrounding medium on the mechanical 
atrength of solids (solution of the body and extension of sur- 
face defects and adsorption; A, F, Toffe, P. Ae Rebinder, 

D, I, Ghil'krug), Part 9 deals with the dependence of strength 


a 


- -' 515110016-1 
“APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513RO000: 1 
APPROVED FOR RELEASE: Thursday, ‘September 26,2002 CIA-RDP86-00513R000515110016-1 


i 


The Physice of the Strength of Orystal Bodies 3/053/60/070/01/002/007 
— a B006/B017 


Card 3/3 


on temperature and time (I.V. Obreimov, 8, N. Zhurkov, Bs Ya, 
Pines, I. Ya. Dekhtyar, 7. P, Sanfirova, and K. A. Osipov). 

Part 10: destruotion on oreeping, part 11: cold brittleness 
(theory by Ioffe for rook salt; experiments by N. N. Davidenkov 
and T. MN, Ohuchman; miorostructure photographs by Garber, Gindin, 
Konatantinovekiy, Starodubov). Part 12: discussion of the etruo~ 
ture of high-strength alloye (@. VY. Kurdyumov, B. M. Rovinakiy, 
L. M. Bybakova, 3B. M. Rovinakiy, Perkas, and Khondras, V. A. 
Il'ina, VY. K. Kritekays Grusin, Tyutyunik, Entin, V. J. 
Starteav, FP. N, Aronova). Part 1} and 14 are devoted to fatigue 
and hardening; the two types of hardening are briefly disouseed 
aooording to R. I. Garber. In conolueion it is then pointed 

out that the strong difference between theoretical and experi- 
mental strength ie due to structural defects and that strength 
could be inoreased by a regular stress distribution in thermal 
and mechanioal processing, There are 38 figures and 223 
references, 108 of which are Soviet. 
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TITLE: Elastic deformation and thermal expansion 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 176-177 


TEXT: When investigating deformations with temperature changes, thermal 
expansion is usually considered to be independent of deformation; the ex- 
planation of certain effects occurring in the temperature chenge of elasti- 
cally deformed specimens, however, requires consideration of the stress 
dependence on the coefficient of thermal expansion. This may be done by 
taking third-order terms into account in the series expansion of the energy 
of elasticity. Whereas this is not possible in generai, not only the 
required stress dependence of the expansion coefficient may be determined, 
but also the coefficients entering into the latter may be estimated for the 
special case of uniaxial deformation or uniform expansion in all directiom. 
This is done in the present work. For a diatomic solid, the stress 

O = -ft + gt (1), where € is the relative deformation, and f and xg 

are constants. If €@ is considered the sum of shifts due to erz:lied 
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forces (¢,) and to therma) Vibrations (e,), then o V1 *L26t;-f) e+ge2, 
— _— 4 


Averaging Over time gives & . g and & = 56 /(f-2¢ 6). ts may be detemaineg 


ae the mean density Of the energy of elasticity of ther 


mal Vibrations; 
Fe | an and W ree /o eye ing j 3 
7 aT, an = ~f65/2 + 63/3. By taking into account that b5 


o ¢ 5 
Smal] quantity changing its Sign, one May assume that + ae re? /o, 
T 


; *PuNSi on, one obtains 
0 . 


» One obtaing 
1t follows fron the Gr 


as 2e0y/Vi (age, -£), Wi th 6,0, £,=0, ded, = ~2eCy/vr® 
oh = oti (1+B6,). On the other hand, 
that a. 8 KC o/3v, Wherg K denote 
Coefficient, V the atomic volume, 
Card 2/3 


‘ineisen relation 
g Compressibility, ( the Griineisen 


Thus, one Obtaing p = “Kry/3, From (1) 


0515110016-1 
- RDP86-00513RO00! ea 
1 Thursday, September 26, 2002 CIA-RDP86-00513R000515110016-1 
“APPROVED FOR PLEASE! Thineioy, September 26, 2002 
E : 
APPROVED FOR RI 


$/181 61/003/001/o21 /og 2 
Elastic deformation ang thermal ®xpansion B006/B056 


it follows that f&.EF, where E is the modulus 


of linear elasticity, The 
value of R was Calculated for Several metals; 


Metal A 

Small deformations naturally lead to ee 
comparatively low Changes in the Coefficient Ag 1.65 
Of thermal expansion; in the case of high Pt 4.65 
stress éradientys, the change May become Cu 1.7 
Considerable and Cause noticeable effects, d-Fe 1.9 
There are 4 table ang 4 Soviet-blog Ni 2.1 
reference, W 2.1 

Co 2.3 


ASSOCIATION: Piziko-tekhni cheskiy institut ay USSR Khar'koy (Institute 
of Physics ang Technology as Ukrssp, Khar'koy) 


SUBMITTED: June 6, 1969 
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AUTHORS: Garber, R. I., Gindin, I. Ae, and Shubin, Yu. V. 


TITLE: High atrength cf single crystals 
PERIODICAL: Fizika tverdogo tela. 7. 5, no. 3, 1361, 318-999 


TEXT: Numerous experimental studies of crystals of rock salt and other sub- 
stances, performed by A. F. Ioffe and A. V. Stepanov, seem to indicate that 
the continuity of the crystals is disturbed in plastic deformation. By 
retarding or accelerating the plastic deformation of rock orystal, Stepanov 
was able to change their strength by a factor of 30. The highest strength 
is displayed by filament crystals if the entire process of deformation up 

to destruction is plastic. Iron filaments elastically deformed by 4.8%, for 
example, reach a strength of 134(C ke/mm@, Whon the “irst indications of sliding 
are noticeable, the resistance of filament crystaig to resistance docreases 
rapidly. If the orientation of a macroscopic crystal toward the external 
force is such that plastic deformation (chiefly sliding and twinning) is 
excluded, increased strength can be expected. Hexagona? crystals which have 
“a limited number of slip and twinning planes at low temperatures, are partic- 
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ularly suitable for such experiments. Plastic deformation of these crystals 
ie effected chiefly wy sliding in the basal plane (0001), on 
prisnma of first crder 41010}, and by twinning in the planes 


of 99.%3 purity. The crystals were compressed at 77°K by a fore 

ularly acting on the basal plane (deformation rate: 0.01 36/sec). 

were no indications cf plastic deformation up to destruction. Slzruing and 
twinning were impossible since no components of this force were aciang i 

the respective directions. Under these conditions, th: Be single 

actually showed a very high strength: destruction occurred on 

pressure of 410 kg/nmé ; the crystal suddenly decomposed into very tine 
powder. With other positions of the basal plane, destruction cecurred 
already at 34 kg/m’. At room temperature, the maximum stress is only 

210 kg/mm? (perpendicular to the basal plane). Siziler experiments were 
carried out with calcite eingle crystals (6x4x10 mm) at 300°F, which are 
deformed only by twinning. The orientation of the single crystals was guth 
that the twinning plane (110) formed an angle of 45° with the exis xf the 
specimen and the direction of displacement foc} pposite to the direction 
in which the tangential stresses acted, which deformed the specimen at a 
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rate of 0.00495 sac. A strength of 23 no /am” was 

lower bound is 40 g/m. There are 7 references: 

Soviet-bloc. 


ASSOCIATION: Finiko-tekhnicheskiy ingtitut AN USSR Ehar'kev (Institute 
Physics and Technoles:, AS UkrSSR, Khartkoyv} 
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AUTHORS: Gindin, I..A., Lazarev, B. G., and Starodubov, Ya. D. 


TITLE: Discontinuous character of plastic deformation at low 
temperatures 


PERIODICAL: Fizika tverdogo tele, v. 3, no. 3, 1961, 920-925 


TEXT: The discontinuous character of plastic deformation of crystalline 
bodies has been known long (A. F. Ioffe, Ehrenfest. M. V. Klassen- 
Neklyudova), and the various effects of discontinuous deformation have been 
investigated many times. In the authors! view, however, this problem has 
not yet been studied in detsil, which is the purpose of the present work. 
Elongation und compression diagrama of the following metals were recorded 
by a machine equipped with a sensitive, rigid dynamometer between 1.4 and 
77°K and at a deformation rate of 30 p/sec: aluminum, beryllium, bismuth, 
tungsten, iron, cadmium, potassium, lithium, magnesium. molybdenum, copver, 
sodium, nickel, tin, lead, antimony, silver, mercury. tantalum, titanium, 
chromium, cesium, zinc, "ApSOpiur , und uranium. In this connection, it was 
necessary 40 classify the deformation jumps and to make a detailed study of 
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a new kind of faults which are important at 4.2°K and below this tempera- 
ture. The principal results of these investigations are published here. 
The discontinuity of the low-temperature deformation is essentially caused 
by: 1) mechanical twinning, 2) polymor,ious transitions, 3) peculiarities 
of the plastic deformation of high-purity metals (mechanical recrystal- 
lization, sliding along the grain faces, twinning), 4) relaxation proces- 
ses with a regular increase of jumps. These four cases were investigated 
individually. Figs. 1, 2, and 3 show the diagrams of deformations on 
mechanical twinning (1), polymorphous transition (2), and of relaxative 
jumps (3). These diagrams were recorded by the computer machine. Ad 1; 
The authors atudied the extension elongation of coarse-grained iron of 
99.99% purity at 779K. The jumps are only caused by twinning processes. 
The kind of the effect depends largely on the grain size. Fine-grained 
material showed no twinning jumps. Jumps of thie kind can thus be prevent- 
ed by an adequate thermomechanical treatment of the material. Ad 2: 

Jumps due to polymorphous transitions occur in the compression of Li or 
Na. Fig. 2 shows diagrams obtained for Li (purity of 99.93%) at 20 (1), 
4.2 (2), and 1.4°K (3). The transition into the stable low-temperature 
modification takes place after a certafm degree of deformation has been 
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Yeached, and ig accompanied by the occurrence of considerable faults. These 
Jumps occur only if the deformation takes place below the temperature of ‘the 
polynorphoua transition. Ad 3: High-purity metals, such ag Al (99.994%) 
and Fe (99.99%) show mechanical recryatallization within the range of 
helium temperatures, i.e., grains are formed, which are larger than the 
initial ones. ‘he process is somehow similar to mechanical twinning. Ad 4: 
Whereas the effects described above occur only under certain conditions, all 
the metals investigated show deformation jumps at sufficiently low tempera- 
tures and a corresponding stresg strain, which are due to relaxation 
processes. These are characterized by a certain rule (Fig, 3 shows it for 
Fe (99.9% pure) at 4.2°%) They are due to the fac 
accumulates and is released at a certain value. For some of the metals 
examined here, a table contains the temperature and the degree of deforma- 
tion at whioh the elongation process takes place discontinuously and regular- 


elevated temperature (e.g., in the caee of Na), but there 4s still a tempera, 
ture threshold above which no such jumps will 


maximum stress; (for Na, e.g., above 20°K). The rulea governing the jumps 
There are 7 figures, 


are observable both during compression and elongation. 
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AUTHORS: Garber, R. 1., Gindin, IT. A., and Shubin, Yu. Vv. 


TITLE: Orientation dependence of the slipping and rupture of 
single crystals of beryllium on stretching 


PERIODICAL: Fizika tverdogu tela, v. 3, no, 4y 1961, 1144-1151 


properties, Jo pure 


starting mate (crystallize-\\ 
tion rate: 5 mm/hr). Single ery diameter 


were obtained. The orientation w d by X-rays. The crystals 
were cut in different celal electro-spark device, after 
which they were etched, ground, and polished, first chemically and then 
mechanically, The tensile tests were made at the following angles to 
the basal plane: gq = O, 5, 10, 15, 20, 26, 45, 72, and 90° (see Fig, 2), 
The shearing direction [1120] Coincided with one of the lateral faces, 
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The stretching wag done at a ccnstant rate of 0.005%5/sec at room 
temperature, The crystallographic elements of Plasticity and rupture were 
studied by crystallographic and microinterference methods. The results 

of the investigations are illustrated in Figs. 3 and 4. The curve % 


(Fig. 3) shows the a-dependence of ‘he ultimate strength. The strongly 


non-monotonic behavior of this curve contradicts the law of constancy of 
normal stress oy brittle Tupture. The curve Pog is drawn according to 


this law and doeg not represent the experimental facts in any way. 
fhe experimental curve Fy (a) can be described well by the equation 


; - F 2 
Pig = K(sin*ucosa) Mee ei the angular range g = 20-70°, where K = 3 kg/mm’, 
This equation corresponds to the law (ta) = oe However, the 


corresrond to this lay between O and 15°, 
o slipping and rupture occur in the same system of planes, namely, 
At ag 20°, the crystallographic elements of plasticity and 
rupture alter and do not ccincide Glipping: ,10T0+; rupture: 11204), 
Further, investigations of the structure were made before and after the 
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The peculi- 


Properties 
-grained 
the cleavage in the 
There are 7 figures 


of Polycrystalline 
texture for which, 
principal planes 

and 14 references: 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar 'koy (Institute 
be _ Of Physics ang Technology, AS Ukrssp, Khar'kov) 


“SUBLIPTED - August 1, 1960 
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‘AUTHORS : Gindin, I.A,, Lazarev. B G. and Starodubov Ya.D, 
t - men Tea Fodubov, Ya.D, 


‘TITLE: Low-Temperature Metallography of Lithium 


rere, 
PERIODICAL: der metallov i metallovedeniye, 1961, Vol,12, No.1, 
: pp. ~51 


TEXT: The authors point out that no information is yet available 

7 on microstructural ¢ sitic transformation of 

‘me ftlkali metals tures and heating or after 

"deformational" on; or on the mutual effect 
of transformations on microstructure, In their present 
investigation, which is a continuation of their work in this field 
the authors have studied by low-temperature metallo raphy the 
microstructure of lithium and its changes in the polymorphic- 
transformation temperature region, Polished sections were 
Prepared as previously described (Ref.1), 
temperature investigations, previously 
(Ref.1) were used; these had been stor 
photomicrographs corresponding to this 
‘obtained directly, For other temperatures, a special cryostatic i 


apparatus ‘was constructed in which the required specimen temperature. 
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i] 
was obtained by suitable selection of thermal resistance between it 
and a massive copper heat conductor whose other end was immersed in 
cooling liquid. The temperature of the 7 x 7 x 2 mm specimen, 
which could be microscopically observed, was measured with a 
copper-constantan thermocouple or, for below 20°K, with an indium 
resistance thermometer. The whole was inside a vacuum jacket 
connected to a separate pump and containing activated charcoal, 
The optical system was part of a type [IMT-3 (PMT-3) apparatus with 
a photographic attachment, Microphotos show the original room 
temperature microstructure and also needles of the hexagonal 
modification and a chain of martensitic needles with a grain- 
boundary fracture, The extent of martensitic transformations does 
not exceed 25 to 30% and volume changes produce shear deformation, 
A further figure shows the changes from the original microstructure 
at a given point on the section during repeated cooling and warming, : 
Preliminary plastic deformation at 78°K was found to impede 
formation of the hexagonal modification on subsequent cooling below ' 
the martensitic point:. on the microstructure, wavy slip lines are 
visible which represent regions of localized face-centred cubic | 
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structure. This effect is similar to that in body-centred cubic 
metals (Ref.11). The work provides some confirmation for the. 
authors' previous conclusions (Ref,l) on the behaviour of lif}ifum, 
-.The low-temperature improvement of the mechanical properties/or’. 
this metal is attributable to the fine dispersion of the iwoenbane 


: structure produced through "deformational" polymorphous change. 


There aro 6 figures and 11 references: 8 Soviet and 3 non-Sovict. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSsRr 
(Physicotechnical Institute AS UkrSsR) 


SUBMITTED: June 24, 1960 
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AUTHORS : Gindin, I.A., Starodubov, Ya.D., and Vasyutinskiy, B.M. 


TITLE: Plasticity and brittleness of cast mclybdsnum at 
temperatures between 4,2 and 700 CK I. 


PERIODICAL: Fizika metallov i metallovedeniye, Vol.11, No.5, 1941, 
pp. 794-800 


TEXT: The object of the present investigation was to explore 
the possibilities of low-temperature application of refractory 
metals such as Mo, Cr, W, Nb, etc. To this end, the mechanical 
properties of Mo were determined by means of the standard tensile 
test at 4.2-700 °K, and the effect of preliminary heat- and 
mechanical treatment on the transition temperature from the ductile 
to brittle fracture was studied, Mo of 99.95% purity was used in 
the experiments, the main impurities consisting of (%): 0.005 Fe; 
0.01 Ni; 0.017 Ca; 0.002 Al; 0.002 0; 0.0009 N; 0.0006 H. 

To ensure uniform grain size, the ingots cast in vacuum-arc furnace 
were hot-rolled at 1000 °C to 50% reduction in thickness, spark- 
machining having been used for the preparation of flat, tensils 
test pieces of 7 mm gauge length and 2 mm2 -=ross-section. 
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After machining the test pieces were vacuum-annealed at 1280 °C. 
This treatment reduced the gaseous impurity content and produced a 
coarsely-crystalline structure with the average grain size of 
200-400 »p. ‘The tansile tests were carried out at 4.2, 20, 77, 183, 
200, 223, 243, 300, 435 and 700 °K; at two rates of strain, 0.4 and 
30 p/sec. Some of the results obtained at the rate of strain of 
0.4 p/sec are reproduced in Fig.3, where the yield point (og), 
U.T.S. (op) and the true tensile strength (o.) measured in kg/mm? 
are plotted against the test temperature (°K), It will be sean that 
all these properties increase with decreasing temperature, The 
point of intersection of the 6, and oy curves determined tha 
transition temperature from ductile to brittle fracture, which in 
this case was 183 °K. The unusual feature of curves shown in Fig.3 
is that they all pass through a maximum at approximately 80 °K. 
since it is generally believed that the tensile strength in the 
brittle fractural region does not depend on temperature, With 
increasing rate of strain, both do, and op increased, and the 
temperature of the transition from ductile to brittle fracture was 
shifted to 208 °K. The plastic properties of Mo have been found *¢o 
decrease with decreasing temperature at a rate which increases with 
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increasing rate of strain. This is illustrated in Fig.5, where 
elongation (6, %) and reduction of area (y %) are plotted 

against the test temperature (°K) for specimens extended at 0,4 
(open circles and squares) and 30 p/sec (black circles and 
triangles), In the second stage of the present investigation, the 
tensile test pieces were subjected to the following treatment; 

(1) loading at room temperature and at a rate of strain of 0.4 p/sec 
to attain « stress equal to 0.5 Og} (2) slow cooling under 
constant load to 77.2 °K and holding at that temperature for 1-1,5 
hours. It was found that after this preliminary treatment, the test 
pieces tested at 183 °K (i.e. at the critical temperature) exhibited 
some degree of ductility (6 5%).  Fig.6 shows the actual load (kg) 
versus strain (y) curves for Mo tested at 183 °K at a rate of 
strain of 0.4 »p/sec for untreated (curve 1) and treated (curve 2) 
specimens, In Fig,7 the elongation (6, %) of untreated(curve 1) and 
treated (curve 2) test pieces is plotted against the test 
temperature, It was found also that no significant improvement in 
ductility can be achieved by cooling the metal (during the treatment 
described above) to temperatures lower than 77 °K. An increase in 
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the low-temperature ductility of iron, subjected to similar 
troatment, has been attributed (Ref.1: Gindin, I.A., FMM, 1960, 9, 
447) to the formation of twins with dislocation-free boundaries, _ 
In the case of molybdenum, the present authors postulate, the 
increased ductility attained by this treatment is associated mainly 
with the streas-dependence of the temperature coefficient of linear 
expansion and with the changes in the mosaic structure of the metal 
subjected to stresses at low temperatures, 

There are 8 figures and 8 references: 6 Soviet and 2 non-Soviet. 
The English language reference reads as follows: 

Ref.6: J.H. Bechtold, J. Metals, 1953, 5, 1469. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR 
(Physico-technical Institute, AS Ukr.SSR) 


SUBMITTED: August 15, 1960 
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AUTHORS ;: Gindin, I.A., Staradubov, Ya,D,, Vasyutinskiy, B.M, 


TITLE: Metallographic investigation of molybdenum deformed in 
tension at 4,2 to 700°K. II 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,12, No.1, 


TEXT: Many of the metals with body-centred cubic lattice undergo 
@ ductile-to-brittle transition at sub-zero temperatures, It is to 
be expected that as the temperature of this transition is approached 
changes occur not only in the mechanical properties of the metal 
but also in its microstructure, Since no study of molybdenum at 
temperatures lower than 77°C had been reported, the investigation, 
the results of which are described in the present paper, was 
undertaken with the object of studying the microstructure of 
molybdenum deformed in tension at 4,2 to 700°K, Both optical and 
electron microscopes were used in the examination of the specimens, 
No etching was used, the changes in the microstructure on the 
preliminarily polished specimen surface having been revealed with 
the aid of a microinterferometer. Qualitative assessment was made 
of the density of slip bands, degree of uniformity of deformation 
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in different Grains, mean magnitude of absolute displacement in 
Slip, and the dependence of these characteristics on the 
temperature and degree of plastic deformation was evaluated, The 
results can be summarized as follows, (1) At all temperatures at 
which molybdenum remains plastic (that is down to 183°K) it deforms 
Plastically by the mechanism of slip, As in other body-centred 
cubic metals, branched slip lines are formed on molybdenum, 
indicating a more complex mechanism of deformation than that 
obtaining in face-centred cubic metals, This shape of the slip 
lines can be observed already in the early stages of plasti: 
deformation corresponding to an elongation of 6 = 1- 2%, The 
effect becomes more Pronounced with increasing degree of 
deformation at any given temperature but the effect of heavy 
deformation is most pronounced near the ductile-to-brittle 
transition temperature, Fig.2 shows (magnified 330-fold) the 
microstructure (a) and the interference pattern (b) of the slip 
bands formed on molybdenum deformed at 200°K to 6 = 0.8%; the 
Magnitude of the absolute slip was in this case approx 0,25 u, 

In suitably oriented grains (particularly at high temperatures) a 
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